Abstract-This paper reports on the results of research into the connections between transaction attributes and buyer-supplier relationships (BSRs) in advanced manufacturing technology (AMT) acquisition and implementation. The investigation began by examining the impact of the different patterns of BSR on the performance of the AMT acquisition. In understanding the phenomena, the study drew upon and integrated the literature of transaction cost economics theory, BSRs, and AMT, and used this as the basis for a theoretical framework and hypotheses development. This framework was then empirically tested using data that were gathered through a questionnaire survey with 147 companies and analyzed using a structural equation modeling technique. The results of the analysis indicated that the higher the level of technological specificity and uncertainty, the more firms are likely to engage in a stronger relationship with technology suppliers. However, the complexity of the technology being implemented was associated with BSR only indirectly through its association with the level of uncertainty (which has a direct impact upon BSR). The analysis also provided strong support for the premise that developing strong BSR could lead to an improved performance in acquiring and implementing AMT. The implications of the study are offered for both the academic and practitioner audience.
AMT has been defined as a group of computer-based technologies, which includes computer-aided design (CAD), computer-aided manufacturing (CAM), manufacturing resources planning (MRPII), robotics, group technology, flexible manufacturing systems (FMSs), automated materials handling systems, computer numerically controlled (CNC) machine tools, bar coding, or other automated identification techniques [6] , [9] [10] [11] [12] [13] [14] . Continuous investment in these types of technological innovation has been heralded as a new way for manufacturing companies to gain a competitive advantage [15] [16] [17] . Their use in manufacturing operations is becoming crucial to remain competitive in today's business environment.
The performance of companies using AMT not only depends on the technology itself, but to a large extent on how well it is implemented [18] , [19] . In any new technology adoption, implementation remains the biggest issue, having been recognized by practitioners and widely reported by researchers, as a major source of project failure. The results of several empirical studies reveal that implementing AMT has often not been either as successful or as straightforward as expected and many firms are still struggling with AMT implementation [9] , [20] [21] [22] . In the process of adopting the technology, users are confronted with various problems that arise during the implementation process as many firms learn by doing [23] . In the context of a developing country where the local technological capabilities are relatively low and most of the technology has been acquired and transferred from a foreign country, the problem of not fully realizing the benefits of acquired technology could be even more apparent. Saad et al. [24] found that the dependence on external/foreign assistance for management and skilled operations is still significant and that the technology buyer remains entirely dependent on suppliers from overseas. Noori [104] found a similar situation in Malaysia with users of AMT relying on external assistance for effective implementation especially where the technology was complex. Difficulties such as breakdowns, delays in delivery of spare parts, and repairs that have to be dealt with by foreign experts located abroad lead to long delays in production schedules. These difficulties explain the chronic gaps between the forecast and actual rates of production due to underutilization of the technology. This issue is related to the implementation problems of AMT where many studies found that despite the many advantages offered by advanced technology, most firms still fail to reap its full benefits [11] , [23] , [25] [26] [27] [28] [29] .
Within the body of AMT research, several studies have been undertaken to identify critical success factors for technology acquisition and implementation. As a result of this research, many factors have been found to have a significant impact on the success or failure of AMT implementation, and on the potential enhancement of the implementation process. One important factor in the enhancement of the success of technology acquisition and implementation is the role of the technology supplier [25] , [30] , [31] , since lack of vendor support has been associated with impediments to technology acquisition and implementation [23] . However, despite the widely claimed crucial role of technology suppliers in AMT implementation [25] , [30] , [32] [33] [34] [35] , very limited knowledge in this area has been gained as only few studies have specifically focused on this issue. The claim that the technology supplier's role is imperative in AMT implementation was identified through the wide investigation of factors that facilitate or hinder the implementation process. Studies by Youssef and Zairi [36] and Zairi [35] , however, are two that have particularly examined factors that inhibit or facilitate the implementation process and that pertain mainly to suppliers of AMT. Nonetheless, although these studies offer insightful understanding on buyer-supplier relationships (BSRs) in the AMT acquisition and implementation process, they remain limited, leaving gaps in the literature concerned with the following.
1) To date, most of the empirical results on the effect of the technology BSRs in AMT implementation have been supported by case studies [10] , [31] , [32] , [35] , and evidence from survey research is rather limited. Consequently, there
has not yet been any development of a quantitative research instrument to assess the strength of BSR in AMT acquisition and implementation, and for this reason, its association with performance remains difficult to explore. Therefore, there is a need to further investigate this issue from another methodological perspective. This is particularly true in terms of evaluating the performance of AMT implementations. Previous research has not concentrated sufficiently on the evaluation of the implementation process per se. 2) Since BSRs in AMT implementation appear to be important for implementation success, there is a need to investigate the antecedents that lead to the development of stronger or weaker relationships with the AMT supplier. Within the BSR literature, the understanding of drivers of such relationships is still deficient [37] despite its importance [38] . In pursuing an investigation to fill the research gap highlighted in point 2), transaction cost economics (TCE) theory may provide a useful theoretical basis for hypothesizing on the provenance of BSR in AMT acquisition and implementation. The acquisition of AMT clearly fits with Williamson's construct of a transaction. Furthermore, in exploring governance structures for transactions, a rich vein of existing research has examined the role of BSR [39] [40] [41] [42] [43] . Transaction attributes used in the TCE literature may also have a useful role in delineating the antecedents of strong BSR in AMT acquisition and implementation.
The aim of the investigation reported in this paper was therefore to undertake an empirical-and quantitative-survey-based investigation to establish the following: 1) the relationship between BSR and AMT acquisition and implementation performance (IP); 2) the impact of transaction attributes on the strength of BSR adopted during AMT acquisition and implementation. The empirical evidence required for this investigation was collected from buyers of AMT in Malaysian manufacturing industry across a range of sectors.
II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

A. BSR and the AMT Acquisition and Implementation Process
In this investigation, we are confining our study of AMT acquisition to those situations where AMT is purchased by a buyer from a seller, and therefore involve some form of BSR. 1 Since the late 1980s, research in BSR has received increasing attention, especially as it has become widely known that various benefits can be enjoyed by developing stronger relationships with suppliers. As noted by Tang et al. [44] , BSRs have evolved toward a new form in order to respond to intensified competition in industry. Dwyer et al. [45] described a continuum of different types of BSRs, believing that firms engage in cooperative BSRs because they expect to benefit from them. Only as long as the firms perceive a benefit from the relationship do they continue in a cooperative fashion.
A strong provenance of empirical case study research indicates that there is a link between the strength of BSR and the performance of the AMT acquisition and implementation process. Sako [46] highlighted that technology transfer and training (of which AMT acquisition is a subset [47] ) is one of the three major areas that may require some moderate to extreme variations from the traditional arm's length BSR. Referring to technology transfer as the movement of technology from one organization to another, which is across the organizational boundaries of the source and recipient, Stock and Tatikonda [106] observed that even when the technology is functional in its present form and less complex, due to the lack of expertise or experience, the recipient may not know how to immediately utilize it. Stock and Tatikonda [106] also argued that when the technology is complex, is unfamiliar to the recipient, and must be customized to some extent, stronger BSRs are required. Zairi [31] noted that the complex nature of the technology and the limited knowledge and experience of users led to difficulties for users in specifying their own technical requirements, without a close involvement of suppliers. Saleh et al. [33] reported that even the process justifying AMT investment is a complex and critical task. Swanson [48] highlighted how an increase in automation, as in the environment of AMT, means that the equipment is more intricate, making the diagnosis of equipment problems more difficult, thus emphasizing the importance of maintenance management for this type of technology. Both Saleh et al. [33] and Swanson [48] indicated how the technology supplier can add value to the overall success of technology implementation. In this respect, a well-established, strong relationship may make the interfirm boundaries more permeable, allowing technology to be transferred more easily into the organization [49] .
This investigation also asserted that it is useful to deconstruct the concept of "performance" of AMT acquisition and implementation further. The performance of AMT has conventionally been viewed in terms of the improvement of manufacturing performance derived from the AMT implementation. For instance, Gupta et al. [21] used the internal benefits of AMT, namely changes in quality, production costs, availability, dependability, and production schedule, as a measure of manufacturing performance. Similarly, Cagliano and Spina [50] used unit manufacturing costs, conformance to specification, inventory turnover, delivery lead time, on-time deliveries, manufacturing lead time, time-to-market, and product variety as a measure of manufacturing performance improvement as a result of AMT adoption. For the purpose of this study, manufacturing performance improvement resulting from the application of AMT was termed "technology performance" (TP). However, the investigation also utilized another measure of performance of AMT acquisition, namely the "implementation" performance. This related to the degree to which AMT was implemented as planned (i.e., met its introduction deadlines and cost targets). This delineation led to the following hypotheses being proposed.
H1:
The stronger the BSR, the more likely it is that AMT "TP" will improve. H2: The stronger the BSR, the more likely it is that AMT "IP" will improve.
B. Antecedents of Strong BSR in AMT Acquisition and Implementation
The introduction to this paper has highlighted that, despite the perceived importance of strong BSR in successful AMT acquisition and implementation, limited work has been undertaken to understand what the antecedents of strong BSR might be. Using a TCE perspective provides an interesting framework to speculate upon these antecedents. The use of TCE is appropriate since the acquisition of AMT clearly fits with Williamson's construct of a transaction.
If strong BSR can be viewed as a transaction governance mechanism, then the transaction attributes that drive companies to adopt formal vertically integrated governance structures may also drive the adoption of strong BSR. This investigation considered three transaction attributes that have been associated with the adoption of varying forms of governance structure in the context of AMT acquisition and used these to generate a series of hypotheses regarding the antecedents of strong BSR. The transaction attributes considered were: 1) asset specificity; 2) uncertainty; 3) complexity.
1) Asset Specificity in the Context of AMT Acquisition and Implementation:
A transaction attribute that has been the subject of much research effort is that of "asset specificity." A definition of a firm's specific assets offered by Williamson [55] is "human and physical assets as well as routines and knowledge that are not transferable to alternative uses." TCE theorists have long argued that governance structures are necessary due to the "opportunism" problem when transactors make "asset-specific" investments [56] .
AMT has the potential to involve highly asset-specific transactions. The process of AMT acquisition and implementation may require major monetary and human investment highly specific to the AMT acquired. The acquisition and implementation of AMT could even be used as a core competence in the acquiring firm's business operation [60] . The impact of asset specificity on transaction governance and the potentially high levels of asset specificity in AMT acquisition lead to the formulation of Hypothesis 3.
H3:
The higher the level of asset specificity (LAS), the more likely it is that an AMT buyer will engage in a strong relationship with the AMT supplier.
2) Uncertainty in the Context of AMT Acquisition and Implementation:
Many previous studies have found support for the idea that the level of uncertainty (LOU) affects the choice of governance structure [40] , [43] , [51] , [61] [62] [63] [64] . One of the mechanisms by which uncertainty impacts on transaction governance is through the requirement to seek information to reduce the uncertainty. The greater the level of such uncertainty, the greater the amount of information that firms have to process to complete a transaction effectively, and thus, the higher are its costs [43] . Governance mechanisms can be used to facilitate the flow of information and reduce uncertainty. Frequency of transaction also appears to have a role in understanding the uncertainty of a transaction.
The acquisition and implementation of AMT is frequently characterized by being uncertain in nature. Saleh et al. [33] claimed that investment in AMT involves a high degree of uncertainty. Different firms deal with different kinds of uncertainty, especially before the acquisition process. Among the uncertainties involved in the process of AMT acquisition are whether the technology will achieve its objectives in terms of manufacturing performance or whether it will be compatible with the existing manufacturing layout, process, and systems. Uncertainty is also inculcated in an AMT acquisition transaction through its highly infrequent (even "one-off") nature. Unlike the procurement of industrial parts and components, the acquisition of AMT is likely to be a nonrecurring event. Infrequent transactions cause the buyer firm to have insufficient experience in handling the acquisition and implementation of the particular manufacturing technology, which subsequently leads to an increase in the level of transaction uncertainty.
In the context of acquisition and implementation of AMT, it is reasonable to expect that the higher the LOU, the more likely firms are to develop stronger relationships with their technology suppliers to gain readier access to information from the suppliers [40] , [65] . Thus, another hypothesis to be developed and tested is as follows.
H4:
The higher the level of technological uncertainty, the more likely it is that a firm will engage in a strong relationship with its technology supplier during the acquisition and implementation of AMT. 
3) Complexity in the Context of AMT Acquisition and Implementation:
Transaction governance mechanisms have also been associated with the complexity of the technology involved in the transaction [66] . Steensma and Fairbank [67] investigated how the perceived technological attributes influenced the governance mode used to procure external know-how. They found that the limited imitability and the dynamism of the technology significantly influence a firm's choice of governance mode for the procurement of external technical know-how.
As previously discussed in the literature review, AMT is inherently complex. According to Saleh et al. [33] , the complexity surrounding this technology arises due to the large number of decision attributes and the existence of both tangible (usually financial) and nontangible factors, and the interaction between these factors in its adoption. Many firms, seduced by the idea of a technical fix, adopted new and advanced technologies with very little real understanding about their complexity, with a resultant high level of failure [48] , [68] . Youssef et al. [69] noted that the implementation of AMT presents a variety of challenges to organizations that seek to automate and modernize their operations. The success of the AMT acquisition will be heavily dependent upon suppliers' abilities in ensuring the purchased technologies can efficiently meet the buyers' needs.
Udo and Ehie [25] attributed poor performance to the lack of appreciation of the degree of complexity and challenge that such implementation might entail. Their research indicates that supplier support was found to be significant in terms of the success of AMT implementation. Quality of support from the supplier was found to directly affect the benefits of improved quality and quick response to buyers. Zairi [31] noted that the complex nature of the technology and the limited knowledge and experience of users led to difficulties in user specification of their technical requirements, if there was no close involvement of suppliers. Firms are normally highly dependent on the technology supplier on technology installation and need them to respond quickly and efficiently on any production breakdown associated with the technology. Stock and Tatikonda [106] also argued that when the technology is complex, is unfamiliar to the recipient, and must be customized to some extent and is not in its completed form when it arrives at the recipient's facility, greater communication, coordination, and cooperation are required with the supplier.
Consequently, the development of strong BSR is critically important in a complex technology acquisition and implementation. Thus, a further hypothesis to be developed and tested is as follows.
H5:
The higher the level of complexity (LOC), the more likely it is that a firm will engage in a closer relationship with the technology supplier during the acquisition and implementation of AMT.
The postulated hypotheses are encapsulated in the research framework given in Fig. 1 .
III. METHODOLOGY
A. Data Collection
The population for the study was the Malaysian manufacturing sectors that had acquired AMT within the five years since, the length of time suggested by Burgess et al. [70] and Frohlich [71] . The population frame was the Federation of Malaysian Manufacturers (FMM) Directory of 2003. This directory is an official authoritative publication in Malaysia listing approximately 2000 manufacturing organizations. Each company listed in the directory was contacted by telephone or/and e-mail requesting it to indicate whether it had made an investment in AMT in the past five years. Firms without an e-mail address were directly contacted via telephone. Those with an e-mail address in the FMM directory were e-mailed requesting their information and agreement to participate. Firms that did not respond to the e-mail were then contacted via telephone. The entire verification and prenotification procedures were conducted with the assistance of four enumerators. The process was completed in less than two months and resulted in identifying 528 possible manufacturing companies for the study. 2 
TABLE I TYPES OF AMT INTRODUCED BY QUESTIONNAIRE RESPONDEES
The questionnaire was mailed to all 528 firms in the target population, together with a cover letter, a return postage-paid envelope, and a postage-paid reply postcard with an identifying number/code of the actual respondent. Respondents were asked to return their completed surveys separate from the reply postcard, so that the researcher was able to learn which firms had participated, but did not know which questionnaires had been completed by which responding companies. Although the questionnaire was addressed to the Production Manager of each company, the covering letter indicated that it should be completed by the person in charge of the entire technology acquisition, implementation, and daily production. This was to ensure that the questionnaire respondent possessed the appropriate and adequate knowledge on the subject under investigation. The data collection efforts yielded 147 usable questionnaires leading to a response rate for the study of 27.8%. The types of AMT implemented by the questionnaire participants are given in Table I .
To test for nonresponse bias, the method of testing for significant differences between the response of early and late waves of the returned questionnaire [72] , [73] was used. The assumption is that companies which respond less readily are more likely to be nonrespondents. In this regard, mean comparisons of early respondents yielded no significant differences. The result suggests that nonresponses may not be a problem to the extent that late responders represent the opinion of nonrespondents [72] [73] [74] [75] .
B. Measurement/Operationalization
The present research used multivariate measurements, also known as summated scales, for which several variables (items) were joined in a composite measure to represent a concept. The objective was to avoid the use of only a single variable to represent a concept, and instead use several variables as an indicator, all representing different facets of the concept to obtain a more "well-rounded" perspective [76] . The responses from each item were gauged using five-point Likert-type scales. Transaction attributes were assessed by a four-item measure to capture the LAS, a six-item measure to capture the LOU, and a four-item measure to capture the LOC.
Asset specificity was measured by the four items concerning the value of the investment in the acquired technology, the extent to which the technology represents a core competence for the company, the extent to which the company has put a high degree of learning and training in the technology, and the extent to which the company has dedicated special expertise for the implementation of the technology. The four main items used to measure asset specificity were influenced by the previous work of Robertson and Gatignon [40] . Minor changes were made to the wording of the items to suit and reflect the AMT acquisition and implementation environment.
Uncertainty in this study focuses on the uncertainty surrounding the acquisition and implementation of the specified AMT. In the context of AMT acquisition and implementation, newly acquired technology is uncertain with regard to its performance. Whether the new technology will work as intended often cannot be determined until implementation is complete and the technology is being used for normal/regular production. The extensive capital spent on new AMT may not provide the desired performance, and a firm's substantial investment in time and money may ultimately be rendered of little value. Even when the performance of a given technology is excellent for one firm, there is no guarantee that it will perform equally well in a different organizational setting.
Therefore, uncertainty in this study was measured by seven items relating to the uncertainty of the technology and uncertainty of the firm's capability. Uncertainty of the technology was assessed in terms of five items concerning its technical specification and performance. This measure was influenced by the work of Steensma and Fairbank [67] , with minor changes made to reflect the AMT acquisition and implementation context. Uncertainty of the firm's capability was assessed in terms of the firm's past experience in handling similar technological capabilities. This item was grounded from the practical information sought during the initial and the pretesting stage of the questionnaire design, and was judged to be sufficiently important to be included in this measure. In the context of this study, the more that the buyer is uncertain about these measured aspects, the more likely they to be dependent on the technology supplier.
The LOC differs not only between different AMT classes, but also within the same AMT classification. In fact, considering the uniqueness of each firm and its environment, it is logical to believe that not only does the degree of complexity vary from one firm to another, but also the concept of complexity is diversely defined from one firm to another. Although many research studies on AMT have emphasized complexity [6] , [31] , [77] , none has really explained in detail what aspect of complexity is actually quantified. Diaz et al. [78] mentioned that technical problems associated with the implementation of AMT are due to the complexity of the technology per se, and the technical and analytical decisions that have to be taken when AMT systems are introduced.
Kogut and Zander [79] defined complexity as the number of critical and interacting elements embraced by an entity or activity. Tsang [80] maintained that simple technology is easy to learn and use, and the embodied knowledge is usually explicit. Complex technology, on the other hand, cannot be codified in full, even if it is mature, since it contains a much higher tacit knowledge element than simple technology. Therefore, complexity in this study was operationalized by asking the respondent's view about the complexity of the technology per se, the degree of tacit knowledge embedded in the technology, and the changes the acquired technology would bring to the current manufacturing layout, process, and practices. The operationalization of BSRs in this study was measured in terms of the strength of relationships between the technology buyer and the technology supplier. Multiple indicators were used to measure relationship strength. Seven dimensions that have been commonly utilized in the literature to denote BSR were used, these being trust, business understanding, involvement, commitment, communication, information sharing, and knowledge acquired. Table II summarizes prior research studies that have used each of these indicators to measure BSR. These dimensions are treated at a construct level, and it is proposed in the present research that they are strong indicators of a higher order construct, which is referred to as relationship strength. The items on each construct were specially developed to reflect BSRs in AMT acquisition and implementation.
This study measures performance in terms of TP and IP. TP was operationalized using the achievement in manufacturing performance since the adoption of the technology. Small and Yasin [105] highlighted that the only pure measure of the effectiveness of technology may be in its ability to improve manufacturing performance. In fact, many studies that measure the benefits associated with AMT implementation focus on the achievement of manufacturing performance. Although various aspects of manufacturing performance have been explored, the literature indicated that the aspects of lead time, cost, quality, and efficiency have been frequently marked as a hallmark of AMT. In this study, respondents were asked to subjectively rate the achievement in manufacturing performance in terms of reduction in lead time, reduction in cost, increase in quality, and increase in efficiency and flexibility since the adoption of the technology.
Aspects of IP mainly focus on the issues related to implementation. Items in the construct were largely grounded in practical information sought from practicing managers during the researchers' field work. The measurement includes time taken to fully implement the technology and gain benefits from it, the amount of downtime caused by the technology, time taken to tackle any technical problem, and also the capability of the technology in fulfilling the implementation objective and improving manufacturing process and performance.
C. Scale Development
The starting point for the questionnaire design was based on the conceptualization and hypotheses developed in the present research. This process involved an extensive review of the literature supported by information gained during the preliminary field work conducted in the early stage of the research. Then, the preliminary version of the questionnaire was subjected to review by two different practicing managers in two different Malaysian companies that had started to make significant investments in AMT beginning in the year 2002. The aim of this phase was to gain more information concerning the extent of involvement of AMT suppliers with local users with respect to implementation, as well as to make sure the measurement sufficiently related to the issues to be investigated. Next, four academics in Malaysia were requested to evaluate the items, after which the questionnaire was reviewed again by five key managers from different manufacturing firms in Malaysia (including the previous two firms that had reviewed the preliminary version of the questionnaire). Based on the recommendations and suggestions from the three individuals mentioned before, substantial expansion and revisions were made to the items in the questionnaire.
The scale was refined through exploratory factor analysis (EFA) to assess its dimensionality and through confirmatory factor analysis to assess its convergent and discriminant validity [92] . According to Hurley et al. [93] , when using empirical data, it is necessary to choose the best items from a set of items that have equal face validity because it is not possible to write items that behave perfectly well in a psychometric sense. Therefore, after validity assessment through EFA and confirmatory factory analysis (CFA), the final measures in this study were, in some cases, quite different from those initially proposed. This will be demonstrated in further detail in the next section.
D. Scale Purification
Before the data were used to test the hypotheses, all items in the scale (transaction attributes, BSR, and performance) were subjected to validity and reliability analysis. In the case of validity analysis, EFA using principal component analysis (PCA) was conducted. This then was followed by CFA, which was conducted during the analysis of measurement model under the first step of SEM technique. Details are discussed in the next section. During EFA, the factor loading revealed that a number of variables under the BSR scale did not load together on a common factor. Instead of loading into seven separate factors, the components showed strong loadings into only five different factors. The trust and business understanding scales appeared to merge together as one scale, similar to the commitment and involvement scales. The result of this analysis supports the use of only five factors that made up the BSRs. It suggests merging the trust and business understanding scales and labeling this the TBU dimension. It also suggests merging the commitment and involvement scales, and calling this the committed involvement (CI) dimension.
As this study involved scales development through exploratory and confirmatory analysis, it was expected that some variables would be dropped during these procedures. During EFA, some items were dropped from the scale because they load on an unintended factor with low loading value. Several items were also dropped from the scale during the examination of fit of the measurement model through CFA. At the end of scale purification process, a total of 20 items were deleted out of 65. Each decision to drop an item from the scale was TABLE III  SCALE VALIDITY AND RELIABILITY FOR THE TRANSACTION ATTRIBUTES made based on the statistical evidence and a thorough consideration being given to the importance of the items to the research objectives. A measure of internal consistency approach is through the assessment of Cronbach coefficient alpha. If internal consistency is high, then the scale items have a strong relationship to each other. Nunally [94] recommends a value of 0.70 as the threshold for the lowest acceptable level for alpha. For this study, coefficient alpha levels range between 0.76 and 0.90. The variables and respective scales are shown in Tables III-V. IV. DATA ANALYSIS
A. Testing the Hypotheses: Measurement Model
All hypotheses in the present study were tested simultaneously using the structured equation modeling technique. Structural equation modeling simultaneously measures multiple relationships among independent and dependent variables in one model [95] . Following Anderson and Gerbing [92] , a two-step approach using confirmatory analysis and SEM was followed.
In SEM, the measurement model was first tested to validate the measurement instruments used in the study. Next, the structural model was developed. The structural model differs from the measurement model because it includes causal paths based on hypothesized relationships between specific factors in the model. A number of indexes were used to determine whether the fit of the data to the model was adequate. One of the common fit assessment indicators is a chi-square (χ 2 ) statistics significance test in which a nonsignificant χ 2 indicates that the model fits the data. However, this test receives much criticism due to its sensitivity to large sample size. To overcome the problem associated with the test, various alternative fit indexes such as goodness fit index (GFI), composite fit index (CFI), and root mean squared approximation of error (RMSEA) have been developed [96] . In this study, these were used as fit indexes as these are the frequently used indexes in organizational research, measuring the discrepancy between the observed and estimated covariance matrices per degree of freedom [76] . Byrne [96] and Kelloway [97] indicate that RMSEA values of less than 0.10 represent a good fit, while values below 0.05 represent a very good fit to the data. It was desired that both CFI and GFI be 0.90 or above [96] , [98] .
An adequate fit was achieved for all transaction attributes scales, namely, the LOC and LOU scales, and both of the performance scales, namely the TP scale and IP scale. However, all five dimensions under the BSR scale resulted in an inadequate fitting model. Therefore, through the examination of standardized loading scores, items that had a standardized loading below 0.4 (low standardized loading indicates low convergent validity) were deleted. Also, through the examination of modification indexes score, items that are highly correlated with the other items in the scale were deleted. The models were then reestimated. The final results of the measurement model for each scale are shown in Tables III-V. In the present study, for the purpose of hypothesis testing, BSR was treated as a latent factor represented by the five different constructs identified before. Items from each construct were averaged, and were then used as five different indicators of the latent BSR construct. This treatment allows the researcher to treat BSR as an integral construct with five different indicators. Furthermore, empirically, studies on BSR have used single items of each construct in measuring BSR [90] , [107] . Therefore, as items under each BSR construct have demonstrated validity through CFA, a common factor underlying these dimensions would be a good way to represent the extent of relationships with the technology supplier during the entire process of technology acquisition and implementation. This treatment of BSR is deemed appropriate since the proposed hypotheses regarding BSR were at the construct level; the study did not hypothesize differential effects of each BSR dimension. Fig. 2 indicates the graphical representation of the BSR model under SEM. CFA resulted in an inadequately fitting model of χ 2 (247) = 589.32, p = 0.00, GFI = 0.77, CFI = 0.80, TLI = 0.78, and RMSEA = 0.10. As previously mentioned, although testing all the constructs together is preferable to testing each construct separately because of the ability to take into account the relationships between the indicators of different constructs, it should be noted that a large number of latent variables would find it difficult to fit such a model to predictions even with strong theoretical support [99] . Therefore, in the present research, parceling procedures were used as a more parsimonious estimation strategy. The main justification for using this procedure was to improve the variable to sample size ratio. By employing this strategy, the number of variables would also be reduced, and hence, the model's degree of freedom is kept reasonable. Following the partial aggregation procedure recommended by Bagozzi and Heatherton [100] , items were combined by averaging them to create two indicators per factor. Indicators under each BSR construct were randomly aggregated to form a parcel. Prior to combining the items into composites, all the items were subjected to an assessment in terms of their reliability and validity.
CFA resulted in an adequate fitting model of χ 2 (30) = 70.40, p = 0.00, GFI = 0.92, CFI = 0.94, TLI = 0.91, and RMSEA = 0.09. The χ 2 statistics were significant but other fit indexes indicate a recommended level of indexes, thus suggesting a well-fitting BSR measurement model. 
B. Testing Hypotheses: Structural Model
The full information hypothesized model (Fig. 3) includes LOC, LAS, LOU, BSR, TP, and IP. As mentioned earlier, a parceling procedure was used in this research as a more parsimonious estimation strategy. Table VI shows the indicators aggregated to form the parcels.
The interrelationships between these variables will be tested simultaneously to test the five major hypotheses in this study. Fig. 3 indicates the path diagram of the hypothesized model and its standardized coefficient. SEM suggests that the hypothesized In SEM, it is important to examine the decomposition of structural effects in the model. The estimation of direct and indirect effects can be looked at as "a way to decompose observed correlations into their constituent parts, spurious and nonspurious (causal). A path model is said to fit the data if these decompositions can reproduce the observed correlations" [101, p. 53] . Total effects are the sum of all the direct and indirect effects of one variable on another. Direct effects represent the direct effect of one variable on another variable, while indirect effects involve "one or more intervening variables that transmit some of the causal effect or prior variables onto subsequent variables" [101, p. 52] . The magnitude of the direct effect is given by the product of the standardized coefficients of the paths linking the two variables [102] .
To summarize the findings from the hypothesized model in LOC has a significant positive indirect effect on BSR (standardized coefficient = 0.44). For LOC, the total of indirect effect to BSR is larger than the total of direct effect with BSR. The path in which the indirect effect occurs is through LAS (LOC → LAS → BSR) and LOU (LOC → LOU → BSR). LAS has a significant positive indirect effect on BSR (standardized coefficient = 0.20), and LOU has a significant positive indirect relationship with BSR (standardized coefficient = 0.20). Together, LOC, LAS, and LOU explain 38% of the variance in BSR. For both LAS and LOU, the direct effect is larger than the indirect effect. Finally, as for total effect, the total effect of LOC on BSR = 0.51, LAS on BSR = 0.53, LOU on BSR = 0.55, BSR on TP = 0.36, and finally, the total effect of BSR on IP = 0.47.
V. CONCLUSION AND IMPLICATIONS
Five hypotheses were tested in the preceding analysis. The hypotheses to be considered relate to the effect of transaction attributes on BSRs. LAS (H3), LOU (H4), and LOC (H5) were postulated to significantly relate to the development of BSRs. The findings provide support for H3 and H4. Both the LAS and LOU positively related to BSR. The higher the LAS and uncertainty surrounding the acquisition and implementation of the technology, the more likely firms will engage in stronger relationships with the technology supplier. The findings from the SEM, however, fail to provide support for H5. The overall interactions of the variables under simultaneous SEM analysis indicate that there was no significant direct relationship between LOC and BSR. However, the findings did suggest a significant indirect relationship between LOC and BSR, which suggests that LOU mediates the relationships between LOC and BSR. In another words, firms experiencing a higher LOC will engage in closer relationships with the technology supplier because complexity affects their feelings of uncertainty surrounding the acquisition and implementation of the technology.
The development of stronger relationships is partly in response to the presence of specific assets in the transaction [55] , [103] . Firms continue working closely with their suppliers to ensure efficiency in the entire process. Within the operationalization and the context of the research, the survey results suggest that when firms experience a higher LOU regarding the capability of the technology to meet their investment goals, their technical expectations, their customer demands, or the ability of the technology to work as it is intended, they are more likely to establish stronger relationships with the technology supplier. Firms are also more likely to depend on the supplier when they are less experienced in handling a technological innovation. The result is consistent with findings from previous research [40] , [43] , [51] , [61] , [63] [64] [65] where uncertainty has been seen to affect the choice of governance structure. Under high uncertainty, developing close relationships with the technology supplier allows great flexibility in monitoring problems [43] , and is more cost-effective [40] . High uncertainty also means greater difficulty for the firm to measure performance success [40] and this results in firms engaging in stronger governance structures [61] due to the possibility of readier access of information and a range of support from the supplier.
The next two hypotheses relate to the relationships between BSR and performance. It was proposed that BSR is significantly related to TP (H1) and IP (H2). The finding indicates support for both H1 and H2. It was found that firms developing strong relationships with suppliers are more likely to achieve a higher level of performance in acquiring and implementing AMT. Strong BSR can be seen as capable of further integrating the resources and activities throughout the AMT acquisition and implementation process. For instance, through trusting and early collaboration with the technology supplier, firms will be able to make the right technology selection and avoid misspecification and expensive mistakes during the early stage of technology acquisition. To conclude, this study shows that levels of asset specificity and uncertainty predict the strength of BSR, and strong BSRs have positive impacts on the performance of AMT.
The existing literature is still lacking in terms of evidence regarding whether the attributes of the transaction predict the development of the relationship with the technology supplier, particularly in the acquisition and implementation of AMT. A major contribution of this study was, therefore, the empirical testing of the relationships between the attributes surrounding the acquisition and implementation of the technology and the pattern of relationships with the technology supplier. Furthermore, by integrating the TCE framework with the investigation of BSRs, this study provides both the BSR and AMT literature with a new lens through which the strength of BSRs in a particular technology acquisition and implementation could be understood.
The findings of the present study suggest that BSRs represent some of the most important attributes for AMT acquisition. In practice, developing and maintaining strong BSR requires careful attention by managers. The findings of this investigation suggest that firms developing stronger relationships with technology suppliers are more likely to experience higher achievement in terms of IP. Additionally, the selection of the supplier and the way firms choose to collaborate should match the degree of the transaction attributes of the specified technology being acquired and implemented. For instance, where there is a higher level of transaction attributes, managers must make sure that close collaboration with the technology supplier is developed throughout the acquisition and implementation process. The principal proposition here is that firms should ensure that their supplier selection process takes into account the ability to develop a close relationship with the chosen supplier, and not just choose the cheapest option.
Although this research has generated new understanding and appears to be useful to practicing managers, two main limitations of the study must be considered. First, the research only assesses the strength of BSR from the AMT acquirer perspective. From a methodological perspective, BSR can also be studied using different units of analysis such as a single party, both parties (the dyad), or multiple parties (the network). In assessing BSR in AMT implementation, as AMT is normally a major capital investment, it could be the only investment made by the buyer within a two-year period. However, the supplier may have supplied several technologies to several other different firms during the same period. Therefore, the measurement of relationship strength is further confounded by the fact that many suppliers frequently supply their customers with different types of technology, and therefore, it will be less easy for them to recall their experiences with one particular customer. Furthermore, as this study measures relationship strength, suppliers may be biased in their response by portraying themselves as giving the best service to buyers. The fact that the present study collects data anonymously through a survey questionnaire makes the matching of responses from buyer and supplier impossible.
Second, although great care was taken to ensure that the respondent in each company was the person best placed to answer the questions, the use of a single key informant's response in collecting survey data always has limitations. For instance, single informants may give only their personal view, whereas multiple informants would allow a richer picture to be drawn. This also raises the concern that common method variance alone may account for some significant findings. The observed relationships may have been artificially inflated due to respondents' tendency to respond in a consistent manner. Furthermore, the potential research bias of the researcher is also problematic, resulting from a degree of misinterpretation and misunderstanding of both primary and secondary material. These limitations implicitly suggest that a significantly different research design based on the relationships of dyad with multiple respondents within the organization could be considered, although not without difficulties in terms of sample size, dyad access, and confidentiality and accuracy of responses.
Finally, the data used for the research are from Malaysian companies, and one could assume that findings may be different in other countries, where the technology being acquired is not imported but obtained locally. The differences in national culture that could lead to the differences in work culture would also be a potential source of difference in the way that buying firms develop relationships with their technology suppliers. Due to this limitation, the results of the present study should be carefully interpreted, since the sample was restricted to Malaysia. Therefore, future research could be conducted in other countries and the results could then be compared with the results of the present study.
